Gonadotropin-mediated desensitization in a murine Leydig tumor cell line does not alter the regulatory and catalytic components of adenylate cyclase.
MLTC-1 cells, derived from a murine Leydig tumor, contain a gonadotropin-responsive adenylate cyclase that became desensitized to hCG. Prior exposure to hCG reduced the ability of MLTC-1 cells to accumulate cAMP by approximately 50%, but caused only a small reduction in hCG receptor number. Membranes isolated from desensitized cells showed a similar reduction in hCG-stimulated adenylate cyclase activity. Desensitization was time, temperature, and dose dependent. Elevating intracellular cAMP levels by incubating the cells with (Bu)2cAMP or cholera toxin failed to cause desensitization. Desensitization did not depend on protein synthesis. Desensitization caused no change in the dose response of adenylate cyclase to hCG or GTP. hCG receptor affinity for hCG was not affected by desensitization or guanine nucleotides. The stimulatory regulatory component of adenylate cyclase (Ns) from MLTC-1 cells was used to reconstitute S49 cyc- membranes, which lack Ns. Ns from control and desensitized MLTC-1 cells were equally effective in reconstitution of the beta-adrenergic-sensitive adenylate cyclase of cyc-. beta-Adrenergic receptors from cyc- membranes were also transferred to MLTC-1 membranes by fusion with polyethylene glycol to produce a beta-adrenergic-responsive adenylate cyclase. Isoproterenol-stimulated activity was similar, regardless of whether membranes from control or desensitized MLTC-1 cells were used. We conclude that neither Ns nor the catalytic subunit of the adenylate cyclase in MLTC-1 cells is the site of lesion in desensitization. Most likely, the hCG receptor itself may be affected when MLTC-1 cells are desensitized by hCG.